Expression of a tomato cDNA coding for phytoene synthase in Escherichia coli, phytoene formation in vivo and in vitro, and functional analysis of the various truncated gene products.
Full length and truncated cDNA expression constructs of the phytoene synthase (psy) gene from tomato have been ligated into a pUC8 cloning vector. One of the truncated constructs was introduced into Escherichia coli carrying the Erwinia uredovora GGPP synthase gene. This transformant produced 15,15'-cis-phytoene, which was identified on the basis of its UV and IR spectral data, from geranylgeranyl diphosphate. The function of this gene product was further confirmed by in vitro assay using cell-free extract of E. coli harboring the construct. On transformation with the above constructs together with a plasmid containing the carotenoid gene cluster from E. uredovora devoid of the phytoene synthase (crtB) gene, yellow, carotenoid-containing, E. coli colonies were produced. The amounts of carotenoids synthesized by the transformed cells, related to the steady-state levels of psy mRNA, varied depending upon the psy constructs. The full-length psy clone produced 16-fold less carotenoids per unit amount of RNA than cells containing phytoene synthase without the first 114 N-terminal amino acids. Removal of further amino acids from the N-terminus caused a large decrease in carotenogenesis. A Western blot of ripe fruit stroma with a monoclonal antibody raised against phytoene synthase revealed a single protein band of apparent molecular mass 38 kDa. Based upon this immunological evidence, we conclude that the size of the transit peptide of phytoene synthase from ripe tomato fruit is approximately 9 kDa, corresponding to about 80 amino acid residues.(ABSTRACT TRUNCATED AT 250 WORDS)